CHAPTER XXIII
PREPARATION AND EXAMINATION OF THE SPECIMEN

The ultimate test of the quality of a metal is its behavior in
actual service, or at least under conditions which approximate
those to which it will be subjected in use. Such a test is neces-
sarily expensive and time-consuming, and can only be resorted
to in those special cases where absolute knowledge of the proper-
ties of the material outweighs all other considerations. In
ordinary practice, shorter and cheaper tests must be used. The
modern study of metals has shown that while the chemical
composition of an alloy may be satisfactory, the metal due to
improper heat treatment, mechanical treatment or both may be
wholly unsuited for use. After a satisfactory chemical analysis
of the sample has been made there are two additional questions
to answer. (1) Does the sample truly represent the material
under examination? (2) Does the chemical analysis give all
the needed information?

With regard to the first question, if the material contains
segregated areas, as for example a bar of steel with areas rich in
phosphorus, a sample taken at random might represent either
a high-phosphorus or a low-phosphorus area, and the chemical
analysis may be of little value regardless of its correctness. The
analyst can be held responsible only for the accuracy of his
methods, unless the operation of sampling is placed under his
control.

The second question may be illustrated by a reference to
spring brass, whose hardness is produced by mechanical working
of the cold metal. Hardness or brittleness, caused by such
mechanical operations as rolling, hammering or drawing, cannot
be detected by chemical analysis, consequently a material of
excellent chemical composition may be wholly unsuited for a
given purpose because of its mechanical condition.

It is the purpose of these chapters dealing, for the most part,
with the microscopic examination of metals, to consider the
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